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1.1. Synthesis of a library of West Nile Virus protease inhibitors
West Nile Virus (WNV) is a member of the Flavivirus genus of
the Flaviviridae family and has recently emerged as a signiﬁcant
mosquito-born pathogen. The virus possesses a single-stranded
11-kb RNA genome. Critical to its reproduction is the processing
of a polyprotein precursor to three structural and seven non-
structural proteins by the action of host peptidase and a trypsin-
like viral protease. Cleavage at several sites catalysed by the
WNV NS2B/NS3 protease is essential for viral replication and
therefore presents a realistic target for drug intervention. A recent
paper describes the synthesis of a library of 1-oxo-1,2,3,4-tetrahy-
droisoquinoline and 1-oxo-1,2-dihydroisoquinoline scaffolds with
potential as viral protease inhibitors.1
The active WNV protease comprises a heterodimeric complex
of NS2B and NS3 proteins containing a serine protease catalytic
triad (His51, Asp75, Ser135) within the NS3 protein. Substrate
speciﬁcity has been determined by peptidyl substrates and inhib-
itors as well as X-ray crystallography, and has been found to pre-
fer a dibasic motif at the P1–P2 positions. Although a number of
peptidic and non-peptidic inhibitors have been discovered,
there remains a need for novel low molecular weight inhibitor
structures.
It has been previously shown that 1-oxo-1,2,3,4-tetrahydroiso-
quinoline 3-esters (e.g. 1) can act as substrates for the related pro-
tease, a-chymotrypsin, and it was proposed that the addition of a
serine trap moiety to this isoquinoline could create a suitable pro-
tease inhibitor structure. After an unsuccessful initial attempts to
make an aldehyde derivate (2), work instead focused on the solu-
tion-phase synthesis of a library of carboxamide derivatives (4)
by the coupling of a carboxylic acid precursor (3) with a range of
amines.doi:10.1016/j.comche.2010.12.001
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Most of these compounds were devoid of inhibitory activity
against the WNV protease, possibly due to the non-planar confor-
mation of the bicyclic system. A subsequent follow-up library of 1-
oxo-1,2-dihydroisoquinolines reintroduced planarity, and through
screening of these compounds, one example (5) showed inhibition
of the WNV protease.
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2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
A calix[4]arene derivative has been anchored to carboxyl CPG
and TentaGel supports by an easily cleavable ester bond. The
potential of polymer supported calixarenes in solid phase synthesis
has been tested by condensation of four thymine nucleotide units
onto the upper rim of the calix[4]arene skeleton.2
Aiming at supplying a library of small molecule ligands as
chemical tools for understanding biological mechanisms, a solid-
phase synthesis of 2,3-disubstituted benzofuran derivatives has
been developed. A library of benzofuran scaffolds has been
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Crafts acylation.3
2.2. Solution-phase synthesis
Cascade assembly of N,N0-dialkylbarbituric acids and aldehydes
in the presence of bromine leads to the selective and efﬁcient
formation of a library of substituted 1,5-dihydro-2H,20H-spiro-
(furo[2,3-d]pyrimidine-6,50-pyrimidine)-2,20,4,40,60-(10H,3H,30H)-
pentones in 70–88% yields via a complex cascade process.4
A new combinatorial method for the preparation of substituted
thiazolo[4,5-b]pyridines, which utilises cyanoacetamide, heterocu-
mulenes, and ethyl-4-chloroacetoacetate in a new SN2/Thorpe-
Ziegler/Thorpe–Guareschi domino reaction has been developed.
The obtained thiazolo[4,5-b]pyridines were then used together
with aldehydes and malononitrile in another Knoevenagel reac-
tion/Michael reaction/hetero-Thorpe–Ziegler domino reaction for
the synthesis of substituted 4,6-dihydro-5H-pyrano[2,3-d]thiazol-
o[4,5-b]pyridines.5
2.3. Scaffolds and synthons for combinatorial libraries
An expedient synthesis of orthogonally protected lysinoalanine
has been developed. A novel Garner’s aldehyde derivative bearing
an Aloc group has been prepared, and reductive amination of this
aldehyde with Fmoc-Lys-OPMB gave the lysinoalanine skeleton.
This was then transformed into an orthogonally protected lysino-
alanine derivative suitable for the synthesis of side-chain bridged
cyclic peptides by solid-phase peptide synthesis methods.6
2.4. Solid-phase supported reagents
Silica-supported piperazine has been found to be an efﬁcient
catalyst for aldol reactions of aromatic aldehydes and ketones with
straightforward product isolation and catalyst reuse. Furthermore,
the catalyst is active in Knoevenagel-type reactions to afford cou-
marin derivatives, using 2-methyltetrahydrofuran (2-MeTHF) as a
novel bio-based solvent.7
2.5. Novel resins, linkers and techniques
A practical heavy ﬂuorous tag bound to a benzylic linker has
been prepared and applied to carbohydrate synthesis. The ﬂuorous
tag can be readily introduced to the desired hydroxyl or carboxyl
groups by various methods.8
Microﬂuidic systems are an attractive solution for the minia-
turisation of biological and chemical assays. The typical sample
volume can be reduced up to 1 million-fold, and a superb level of
spatiotemporal control is possible, facilitating highly parallelised
assays with drastically increased throughput and reduced cost. A
recent review focuses on systems in which multiple reactions are
spatially separated by the immobilisation of reagents on two-
dimensional arrays, or by compartmentalisation in microfabricated
reaction chambers or droplets.9
2.6. Library applications
A new, novel and efﬁcient in situ synthesis of 8-aminoadeninyl
PNA oligomers from corresponding 8-bromoadeninyl PNA oligo-
mers has been reported. The study of hybridisation properties of
(8-Br/8-NH2) PNA oligomers with cDNA reveals substitution-site
dependent stabilisation of derived triplexes and duplexes.10
A small library of 2-aminoarenethiolato-copper(I) complexes
has been tested as potential catalysts in the arylation reaction of
phenols with aryl bromides. These copper(I) catalysts are thermally
stable, soluble in common organic solvents, and allow reactions of6 h at 160 Cwith low catalyst loadings. In particular, 2-[(dimethyl-
amino)methyl]benzenethiolato-copper(I) gave the best results and
provided good to excellent yields of various substituted diaryl
ethers.11
A small library of novel quinoline derivatives containing differ-
ent thioether substituents have been synthesised and screened in
murine hybridoma cell culture for their ability to enhance mono-
clonal antibody production. From this set of compounds, four com-
pounds have been discovered that enhanced immunoglobulin G
titre over negative control cultures due to an increase in speciﬁc
productivity.12
Dynamic combinatorial chemistry methodology has been used
to obtain eleven new polyazamacrocycles derived from isophthalic
and terephthalic aldehyde and a,x-diamines. Simple templates,
such as alkali metal salts, were found to amplify large macrocycles
such as 45-membered [3+3]hexaazacrown and 60-membered
[4+4]octaazacrown.13
Near infrared (NIR) photons are ideally suited for photo-
medicine because they are relatively harmless and penetrate
deeply in biological tissues. A one-step synthesis of amphi-
philic meso-phenyl halogenated bacteriochlorins, via hydrazide
reduction, that possess strong absorption about 750 nm has been
developed. The library of new bacteriochlorins synthesised have
unprecedented chemical and photophysical properties, with strong
electronic absorption above 720 nm, versatile enough to be applied
in photodynamic therapy for a range of biological targets.14
In the absence of structural information, a combinatorial
approach may be the best way to ﬁnding inhibitors of protein–
protein interactions. To this end, the synthesis and screening of a
library based on an N-acylated polyamine scaffold designed to
have speciﬁc molecular features necessary to inhibit protein–
protein interactions has been reported. Screening identiﬁed a
library member with favourable binding properties to the HIV viral
protein, a regulatory protein from HIV, that is involved in numer-
ous interactions with other proteins critical for viral replication.15
A novel series of adenosine A2A receptor antagonists has been
identiﬁed by high-throughput screening of an encoded combinato-
rial compound collection. The initial hits were optimised for A2A
binding afﬁnity, A1 selectivity, and in vitro microsomal stability
generating orally available 2-aminoimidazo[4,5-b]pyridine-based
A2A antagonist leads.16
Tryptoline, a core structure of ochrolifuanine E, has been used
as a scaffold for the design of BACE1 inhibitors. The tryptoline
was linked with different side chains through a 1,2,3-triazole ring
readily synthesised by azide-alkyne cycloaddition reactions. A fo-
cused library of 22 derivatives were prepared and screened for
inhibitory action against BACE1.17
A small library of diversely substituted bispidines and their oxi-
mes/oxime ethers have been synthesised and unambiguously char-
acterised. All the oximes and oxime ethers have been tested
against a panel of pathogenic bacteria and fungi for their in vitro
antibacterial and antifungal activities.18
A series of novel compound libraries inhibiting interleukin-2
inducible T cell kinase (ITK) have been designed, synthesised and
evaluated. Initially, two library scaffolds were identiﬁed with low
micromolar inhibition of ITK. Further iterative design cycles includ-
ing crystal structure information of ITK and structurally related
kinases led to the identiﬁcation of indolylindazole and indolylpyraz-
olopyridine compounds with low nanomolar ITK inhibition.19
A small library of novel benzocoumarin derivatives based on the
naturally occurring neo-tanshinlactone scaffold has been con-
structed and their antiproliferative activities against breast cancer
cells MCF-7 and MDA-MB-231 have been evaluated. A number of
derivatives showed good anti-breast cancer activity, and were
capable of inducing nuclear fragmentation, cell cycle arrest and
caspase dependent apoptosis in MCF-7 cell lines.20
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synthesised via an efﬁcient 4-step route, and members evaluated
for their ability to inhibit IL-6 signalling. One molecule was found
to have promising activity against IL-6/STAT3 signalling at the low
micromolar level, and to selectively inhibit phosphorylation of
STAT3 (but not STAT1) in IL-6 stimulated MDA-MB-231 breast can-
cer and HeLa cell lines.21
Two novel bicyclo-T nucleosides carrying a hydroxyl or a car-
boxymethyl substituent in C(60)-a-position were prepared and
incorporated into oligodeoxynucleotides. During oligonucleotide
deprotection the carboxymethyl substituent was converted into
different amide substituents which allows in principle for a parallel
preparation of a library of oligonucleotides carrying diverse sub-
stituents at C(60).22
Restricting linear peptides to their bioactive conformation is an
attractive way of improving stability and activity. A cyclic peptide
library with conformational diversity has been used to select an
active and stable peptide that mimics the structure and activity
of the HIV-1 integrase binding loop from its cellular cofactor
LEDGF/p75. All peptides in the library had the same primary
sequence, and differed only in their conformation. Screening re-
vealed that the ring size and linker structure had a huge effect
on the conformation, binding and activity of the peptides.23
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